Adenosine 3',5'cyclic monophosphate in adipose tissue of diabetic rats.
Normal male rats were made chronically diabetic by injection of alloxan or acutely diabetic by injection of anti-insulin serum. The concentration of cyclic AMP in epididymal adipose tissue was increased approximately 2 1/2-fold 24 h after alloxan administration and up to 7-fold 72 h post-alloxan. Treatment of alloxan-diabetic rats with insulin for 4 h completely suppressed lipolysis but only partially suppressed cyclic AMP levels; 6 h following insulin treatment cyclic AMP levels were normal. When segments of the epididymal fat bodies were incubated in vitro the high cyclic AMP levels were not maintained but instead decreased spontaneously. Addition of insulin to the incubation media decreased lipolysis in tissues of diabetic rats to levels measured in tissues of normal rats and accelerated the decline in cyclic AMP levels but did not return cyclic AMP levels to normal. Rats rendered acutely insulin deficient by injection of anti-insulin serum showed increased plasma glucose and free fatty acid levels and increased adipose tissue free fatty acid, and cyclic AMP levels 30 min following injection of the antiserum. Plasma glucagon levels increased but not until 2 h following anti-insulin serum, thereby excluding the possibility that an increment in plasma glucagon is the primary stimulus for the acceleration of lipolysis in diabetes. These data are consistent with the view that control of adipose tissue cyclic AMP levels in situ is an important physiologic action of insulin.